SEQUENCE LISTING 



<110> Dhugga, Kanwarpal S. 

<120> Genes for Galactomannan Production in Plants and Methods of Use 



<130> 1520 



<150> 60/426,127 
<151> 2002-11-14 

<150> 60/490,022 
<151> 2003-07-25 



<160> 10 



<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 1964 

<212> DNA 

<213> Cyamopsis tetragonoloba 



<400> 1 

ggaattcggc acgaggtgcc tgcaacaagt cactagtcca tcctgcagtt ccctaaccct 60 
ccctagtgtc tttctcttca ggctccatat tcctttataa ctactacaat agatacaatg 120 
agaaacctaa tcttcgagga gcctgaaggg attccaggca acagttcaag cagtctgcgc 180 
tatgcctggc aatcaattcg tgccccagtg atcatacctc ttctaaaact agcagtcata 240 
gtgtgctcag ttatgtcaat catgctattt gttgaaagag tagccatggc agctgtaatt 300 
ttgattgtca aagtgctgag gaagaaaaga tacaccaagt ataacttgga agccatgaaa 360 
cagaagctag agagaagcaa aaaatacccc atggtgctga tccaaatacc tatgtataac 420 
gagaaagagg tgtacaagct ttccattgga gcagtatgtg ggctttcatg gccagctgac 480 
aggttcatag ttcaagttct tgatgactca acaaatccag tcttaaggga gttggttgaa 540 
atggagtgtc aaaaatggat acagaaaggt gtgaatgtca agtatgaaaa taggagaaat 600 
cgcaatggtt acaaagcagg tgccttaaaa gagggtttgg agaagcaata tgtagaggat 660 
tgtgagtttg tagcaatatt tgatgcagat ttccaaccag atgcggattt tctttggaac 720 
acaattcctt atctgctgga aaatccaaag ttgggtttgg ttcaggcgag atggaaattt 780 
gtgaactcag aagaatgtat gatgacacgg cttcaagaga tgtcactaga ttaccacttt 840 
agtgttgaac aggaagtcgg ctcttcaaca tactcattct tcggtttcaa tggaacagca 900 
ggagtttggc ggatccaagc cataaaagat gctggaggat ggaaagaccg aacaacggtg 960 
gaggatatgg accttgcagt tagagcaagc ttgcatggct gggaatttgt ttttgtgggt 1020 
gatgtaaagg tcaaaaatga attaccaagt acatttaaag catatcgatt tcagcagcac 1080 
aggtggtcat gcggtccagc taatctcttt aagaaaatga ccaaggaaat catctgttgc 1140 
aaaagggtgc cacttctcaa gagactccat ctcatctatg ctttcttctt tgtgagaaaa 1200 
atagttgcac actgggttac gttcttcttt tactgcatag ttataccagc ttgtgtgata 1260 
gttcccgaag ttaatctcaa aaagcagatt gccatataca tcccagcaac cattacaatt 1320 
ctaaatgcag tctccacccc aagatccatg catctactag tactctggat actctttgag 1380 
aatgtcatgt cactccatcg aactaaagca gcaattattg gactcttgga agcaaatcgt 1440 
gtcaatgaat gggttgtgac tgagaagctt ggaaatgcca tgaaacagag gaacaatgct 1500 
aggccatcaa gagcttcacg gtttcgaatt atagaaagga tccacccatt ggagattata 1560 
gtggggatgt atatgctgca ctgtgcaacc tatgacctgt tattcggaca cgaccatttc 1620 
tttgtctatc ttctgttgca ggcaggggcg ttctttacaa tgggatttgg cctagtagga 1680 
acaattgtac ccacctaaag cttaaaggtc atggactcat gaacataagt attagtgtat 1740 
gaacgggtcc tgtttgtttt aagactctaa gtctagtgaa ctagctatcc ataagcatag 1800 
aactgtaaga gaagctacgg ctacttagta gaagcattcc atatggtatc aggacttctt 1860 



tgtacccatg tataagaacc agaatcaaaa cgtataaaca tgtccataat atgaagctta 1920 
aataaatctg ttatctgcac taaaaaaaaa aaaaaaaaaa aaac 1964 



<210> 2 

<211> 526 

<212> PRT 

<213> Cyamopsis tetragonoloba 



<400> 2 



Met 


Arg 


Asn 


Leu 


He 


Phe 


Glu 


Glu 


Pro 


Glu 


Gly 


He 


Pro Gly Asn 


Ser 


1 








5 










10 










15 




Ser 


Ser 


Ser 


Leu 


Arg 


Tyr 


Ala 


Trp 


Gin 


Ser 


He 


Arg 


Ala 


Pro 


Val 


He 








20 










25 










30 






He 


Pro 


Leu 


Leu 


Lys 


Leu 


Ala 


Val 


He 


Val 


Cys 


Ser 


Val 


Met 


Ser 


He 






35 










40 










45 








Met 


Leu 


Phe 


Val 


Glu 


Arg 


Val 


Ala 


Met 


Ala 


Ala 


Val 


He 


Leu 


He 


Val 




50 










55 










60 










Lys 


Val 


Leu 


Arg 


Lys 


Lys 


Arg 


Tyr 


Thr 


Lys 


Tyr 


Asn 


Leu 


Glu 


Ala 


Met 


65 










70 










75 










80 


Lys 


Gin 


Lys 


Leu 


Glu 


Arg 


Ser 


Lys 


Lys 


Tyr 


Pro 


Met 


Val 


Leu 


He 


Gin 










85 










90 










95 




He 


Pro 


Met 


Tyr 


Asn 


Glu 


Lys 


Glu 


Val 


Tyr 


Lys 


Leu 


Ser 


He 


Gly Ala 








100 










105 










110 






Val 


Cys 


Gly 


Leu 


Ser 


Trp 


Pro 


Ala 


Asp 


Arg 


Phe 


He 


Val 


Gin 


Val 


Leu 






115 










120 










125 








Asp 


Asp 


Ser 


Thr 


Asn 


Pro 


Val 


Leu 


Arg 


Glu 


Leu 


Val 


Glu 


Met 


Glu 


Cys 




130 










135 










140 










Gin 


Lys 


Trp 


lie 


Gin 


Lys 


Gly 


Val 


Asn 


Val 


Lys 


Tyr 


Glu Asn Arg Arg 


145 










150 










155 










160 


Asn Arg 


Asn 


Gly 


Tyr 


Lys 


Ala 


Gly 


Ala 


Leu 


Lys 


Glu 


Gly Leu Glu 


Lys 










165 










170 










175 




Gin 


Tyr 


Val 


Glu 


Asp 


Cys 


Glu 


Phe 


Val 


Ala 


He 


Phe 


Asp Ala Asp 


Phe 








180 










185 










190 






Gin 


Pro 


Asp 


Ala 


Asp 


Phe 


Leu 


Trp 


Asn 


Thr 


He 


Pro 


Tyr 


Leu 


Leu 


Glu 






195 










200 










205 








Asn 


Pro 


Lys 


Leu 


Gly 


Leu 


Val 


Gin 


Ala 


Arg 


Trp 


Lys 


Phe 


Val 


Asn 


Ser 




210 










215 










220 










Glu 


Glu 


Cys 


Met 


Met 


Thr 


Arg 


Leu 


Gin 


Glu 


Met 


Ser 


Leu 


Asp 


Tyr 


His 


225 










230 










235 










240 


Phe 


Ser 


Val 


Glu 


Gin 


Glu 


Val 


Gly 


Ser 


Ser 


Thr 


Tyr 


Ser 


Phe 


Phe 


Gly 










245 










250 










255 




Phe 


Asn 


Gly 


Thr 


Ala 


Gly 


Val 


Trp 


Arg 


He 


Gin 


Ala 


He 


Lys 


Asp 


Ala 








260 










265 










270 






Gly Gly 


Trp 


Lys 


Asp 


Arg 


Thr 


Thr 


Val 


Glu 


Asp 


Met 


Asp 


Leu 


Ala 


Val 






275 










280 










285 








Arg 


Ala 


Ser 


Leu 


His 


Gly 


Trp 


Glu 


Phe 


Val 


Phe 


Val 


Gly Asp Val 


Lys 




290 










295 










300 










Val 


Lys 


Asn 


Glu 


Leu 


Pro 


Ser 


Thr 


Phe 


Lys 


Ala 


Tyr 


Arg 


Phe 


Gin 


Gin 


305 










310 










315 










320 


His 


Arg 


Trp 


Ser 


Cys 


Gly 


Pro 


Ala 


Asn 


Leu 


Phe 


Lys 


Lys 


Met 


Thr 


Lys 










325 










330 










335 




Glu 


He 


He 


Cys 


Cys 


Lys 


Arg 


Val 


Pro 


Leu 


Leu 


Lys 


Arg 


Leu 


His 


Leu 








340 










345 










350 






He 


Tyr 


Ala 


Phe 


Phe 


Phe 


Val 


Arg 


Lys 


He 


Val 


Ala 


His 


Trp 


Val 


Thr 






355 










360 










365 








Phe 


Phe 


Phe 


Tyr 


Cys 


He 


Val 


He 


Pro 


Ala 


Cys 


Val 


He 


Val 


Pro 


Glu 



370 375 380 



Val Asn Leu Lys Lys Gin lie Ala lie Tyr lie Pro Ala Thr lie Thr 
385 390 395 400 

lie Leu Asn Ala Val Ser Thr Pro Arg Ser Met His Leu Leu Val Leu 

405 410 415 

Trp lie Leu Phe Glu Asn Val Met Ser Leu His Arg Thr Lys Ala Ala 

420 425 430 

lie lie Gly Leu Leu Glu Ala Asn Arg Val Asn Glu Trp Val Val Thr 

435 440 445 

Glu Lys Leu Gly Asn Ala Met Lys Gin Arg Asn Asn Ala Arg Pro Ser 

450 455 460 

Arg Ala Ser Arg Phe Arg lie lie Glu Arg lie His Pro Leu Glu lie 
465 470 475 480 

lie Val Gly Met Tyr Met Leu His Cys Ala Thr Tyr Asp Leu Leu Phe 

485 490 495 

Gly His Asp His Phe Phe Val Tyr Leu Leu Leu Gin Ala Gly Ala Phe 

500 505 510 

Phe Thr Met Gly Phe Gly Leu Val Gly Thr He Val Pro Thr 
515 520 525 



<210> 3 

<211> 1609 

<212> DNA 

<213> Cyamopsis tetragonoloba 



<400> 3 

ggaattcggc 

gtaaacctct 

tggggtttct 

tcggtaaatt 

cccccggacc 

cgagattggg 

gcgagagaac 

ggcgaccact 

tacgatatcg 

tacccggtgg 

gactcggacg 

cacaacctcg 

ctcaacgccg 

tgggccagca 

actttcaaag 

gcgatcgaga 

gggtactggg 

gaaacggggg 

gaagagaggg 

tttgtgacgc 

gccgaagatt 

cgtaaatatg 

gattatcccc 

cgctggctac 

tcttagtgta 

atcgtgtgga 

ccctaaaaaa 



acgaggctcc 
ccgacggttt 
cctccttcac 
ctcaccaaaa 
ggactttcta 
atgcaaagcg 
gagttttggt 
tgctgttacg 
tgtacaacaa 
tgcgggccgc 
cgttgttcac 
tcgtccatgg 
gcgtcttcct 
tgggcccaca 
acaaattctt 
aagaaaaatg 
aagaaatcgt 
tgcgcaggtt 
agaaatattt 
acttcacggg 
gttggaacgg 
gtttcgtaca 
gtaaccgctc 
tcagattctc 
tattttataa 
gtagtattta 
aaaaaaaaaa 



catggcgaaa 
cctcttcctc 
aacccccatc 
cgacgccgtt 
cgacgacccg 
tgaggagtgg 
ggtgaccgga 
gttttttaag 
tgcattgtta 
gatgatggcc 
cgacatggag 
ctgggcccac 
catcagaaac 
aactccgaac 
cccggagtca 
ggcggacaag 
cggaacattc 
aagaaggcgt 
aacggaagca 
gtgtcaacct 
aatgcgtaaa 
cccggatgta 
aggtaataat 
catgtgttct 
tatttttatt 
attatgcata 
aaaaaaaaaa 



tcctccaatt 
gccggagcat 
cctaacgaaa 
tcgcgcgggg 
gaaatggggt 
ctgcggcttc 
tcgcagccgg 
aacaaggtgg 
cacccgaaaa 
cacccggaag 
ttcaaactac 
ctcatccacg 
tgtcaatggt 
tacgagaaat 
gacgatcaga 
atttacttag 
gagaatataa 
cacgcggaga 
ggtaacggta 
tgtagcggaa 
gcccttaatt 
ctagataatt 
catatttaat 
gtaaagtact 
gtatattttc 
agtgaaggga 
aaaaaaaaaa 



ccagaaacaa 
tctccgcgct 
ccccaacctt 
gaccggattt 
acaccataga 
atccttcctt 
caccgtgccg 
attactgtcg 
tgttcacgta 
ccgagtggat 
cattagatca 
agaaacgtag 
cattggactt 
ggggtcaaac 
cgggcctcgc 
agaactcgta 
gcaagaaata 
aagtgagtga 
aaggaagctg 
aatataacgc 
tcgctgataa 
ccgtttcgcc 
ggaatctaat 
agtactacta 
tggcgttttg 
taattttatt 
aaaaaaact 



aatttcacac 
tctaatcgtt 
cgaatcactt 
ccggttcgat 
cacgacggtg 
cgccgccgga 
gaatcccatc 
gttacacggg 
ttgggcgaag 
ctggtgggtc 
ctacaaggat 
ttggacgggc 
cataaacgaa 
cctaaagtca 
ttacctgatc 
ttatttcgaa 
caacgagatc 
agcttacggt 
gagacggccg 
tatgtataac 
tcaggtgatg 
gattccgttt 
tattgttgac 
gtattaaatt 
catatatagt 
cttttcgaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1609 



<210> 4 
<211> 445 
<212> PRT 



<213> Cyamopsis 



tetragonoloba 



<400> 4 



Met Ala 


Lys 


Ser 


1 






Coy 7\ o r^i 
oelT rtbp 










20 


Val Trp 


Gly 


Phe 




35 




Thr Phe 


Glu 


Ser 


50 






Arg Gly 


Gly 


Pro 


65 






Asp Asp 


Pro 


Glu 


Asp Ala 


Lys 


Arg 






100 


Gly Ala 


Arg 


Glu 




115 




Cys Arg 


Asn 


Pro 


130 






Lys Val 


Asp 


Tyr 


145 






Ala Leu 


Leu 


His 


vai Arg 


A±a 


a j. a 






180 


Val Asp 


Ser 


Asp 




195 




Asp His 


Tyr 


Lys 


210 






He His 


Glu 


Lys 


225 






He Arg 


Asn 


Cys 


Met Gly 


Pro 


Gin 






260 


Ser Thr 


Phe 


Lys 




275 




Leu Ala 


Tyr 


Leu 


290 






Tyr Leu 


Glu 


Asn 


305 






Gly Thr 


Phe 


Glu 


vai Arg 


Arg 


Leu 






340 


Gly Glu 


Glu 


Arg 




355 




Ser Trp 


Arg 


Arg 


370 






Ser Gly 


Lys 


Tyr 


385 






Met Arg 


Lys 


Ala 


Gly Phe 


Val 


His 



Ser Asn Ser Arg 
5 

Leu Phe Leu Ala 

Ser Ser Phe Thr 
40 

Leu Ser Val Asn 
55 

Asp Phe Arg Phe 
70 

Met Gly Tyr Thr 
85 

Glu Glu Trp Leu 

Arg Val Leu Val 
120 

He Gly Asp His 
135 

Cys Arg Leu His 
150 

Pro Lys Met Phe 
165 

Met Met Ala His 

Ala Leu Phe Thr 
200 

Asp His Asn Leu 
215 

Arg Ser Trp Thr 
230 

Gin Trp Ser Leu 
245 

Thr Pro Asn Tyr 

Asp Lys Phe Phe 
280 

He Ala He Glu 
295 

Ser Tyr Tyr Phe 
310 

Asn He Ser Lys 
325 

Arg Arg Arg His 

Glu Lys Tyr Leu 
360 

Pro Phe Val Thr 
375 

Asn Ala Met Tyr 
390 

Leu Asn Phe Ala 
405 

Pro Asp Val Leu 



Asn Lys lie Ser 
10 

Gly Ala Phe Ser 
25 

Thr Pro He Pro 

Ser His Gin Asn 
60 

Asp Pro Pro Asp 
75 

He Asp Thr Thr 
90 

Arg Leu His Pro 
105 

Val Thr Gly Ser 

Leu Leu Leu Arg 
140 

Gly Tyr Asp He 
155 

Thr Tyr Trp Ala 
170 

Pro Glu Ala Glu 
185 

Asp Met Glu Phe 

Val Val His Gly 
220 

Gly Leu Asn Ala 
235 

Asp Phe He Asn 
250 

Glu Lys Trp Gly 
265 

Pro Glu Ser Asp 

Lys Glu Lys Trp 
300 

Glu Gly Tyr Trp 
315 

Lys Tyr Asn Glu 
330 

Ala Glu Lys Val 
345 

Thr Glu Ala Gly 

His Phe Thr Gly 
380 

Asn Ala Glu Asp 
395 

Asp Asn Gin Val 
410 

Asp Asn Ser Val 
425 



His Val Asn Leu 
15 

Ala Leu Leu He 
30 

Asn Glu Thr Pro 
45 

Asp Ala Val Ser 

Arg Thr Phe Tyr 
80 

Val Arg Asp Trp 
95 

Ser Phe Ala Ala 
110 

Gin Pro Ala Pro 
125 

Phe Phe Lys Asn 

Val Tyr Asn Asn 
160 

Lys Tyr Pro Val 
175 

Trp He Trp Trp 
190 

Lys Leu Pro Leu 
205 

Trp Ala His Leu 

Gly Val Phe Leu 
240 

Glu Trp Ala Ser 
255 

Gin Thr Leu Lys 
270 

Asp Gin Thr Gly 
285 

Ala Asp Lys He 

Glu Glu He Val 
320 

He Glu Thr Gly 
335 

Ser Glu Ala Tyr 
350 

Asn Gly Lys Gly 
365 

Cys Gin Pro Cys 

Cys Trp Asn Gly 
400 

Met Arg Lys Tyr 
415 

Ser Pro He Pro 
430 



Phe Asp Tyr Pro Arg Asn Arg Ser Gly Asn Asn His lie 
435 440 445 



<210> 5 

<211> 1391 

<212> DNA 

<213> Cyamopsis tetragonoloba 



<400> 5 

gtatcacatt 

atctccaacg 

ttatgctcct 

agtttgagat 

cacgaccctc 

ccaatgaaaa 

gccgcagcac 

ccgatcggcg 

cacaactacg 

gccaagtatc 

tgggtggact 

aagaaccaca 

acgggtctaa 

gatgtgtggg 

agagagacat 

ctgatcgcga 

tacttcgaag 

gatgaggtgg 

aaatacggtg 

cactttactg 

tgctggaatg 

ggttatcacc 

gctgcataat 

caacgaacgc 



cactcactcc 
gttgctgctt 
tcatcatccc 
cccttaactt 
ctgacaccac 
actgggacga 
gcgataagat 
accacctcct 
acataattta 
cagtgattcg 
cggacgcggt 
atctggtggt 
acgcgggcgt 
tgagcatggg 
tcaaggacaa 
cggataataa 
ggtactggct 
agaggaaggt 
cgatgaggga 
ggtgtcaacc 
gcatggagag 
gtcaaaattt 
aatgtactac 
c 



catggccaaa 
cctcctagga 
catcccaaac 
tcccaaaaac 
cttctacgac 
gaagcgtaag 
tctcctggtg 
gttgcggttt 
caacaacgcg 
ggcggcgatg 
tttcacggac 
tcacggttgg 
attcttgatt 
gccacagact 
ggtgctgcct 
ggacacgtgg 
ggagatcgtg 
ggaagggttg 
ggagtatctg 
ctgtaatggc 
ggctcttaat 
actcgacaag 
tactgataac 



tttggttcca 
gcattcactg 
accgacccca 
cccgctgcca 
gaccccgaaa 
gagtggttgc 
acaggttctc 
ttcaagaaca 
cttctgcatc 
atggcccatc 
atggagttca 
gaaggattgg 
cggaattgcc 
ccggaatacg 
gattcggacg 
agggagaaga 
aagacgtacg 
aggaggaggc 
aaggacaaca 
caccataatc 
ttcgctgata 
tctgtttcac 
gacagttatt 



gaaacaaatc 
ctcttcttct 
agctcaactc 
ccttgcctcc 
ccagttatac 
tgcatcatcc 
agccgaaacg 
aggtggatta 
ctaaaatgaa 
cggaagtgga 
agcttccgtt 
tacggttgaa 
a 9tggtcgtt 
agaaatgggg 
atcagacggc 
tcttcttgga 
agaacataag 
atgcggaaaa 
agaggaggcc 
ctgcttataa 
atcaaatctt 
ccttaccttt 
taaaatttat 



ccctaaatgg 
gctctggggt 
cgtcgccacc 
caacttgcag 
catggacaaa 
ttcgtttggc 
gtgccataac 
ctgccggctg 
ctcttattgg 
gtgggtgtgg 
aaagcgttat 
ccatagctgg 
ggagttcatg 
ggagaggttg 
gctggcttac 
gagcgagtac 
cgagaggtat 
ggtgagcgag 
ctttatcacg 
tgctaatgat 
gcgtacttac 
tggttaccct 
tatacgatcc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1391 



<210> 6 

<211> 435 

<212> PRT 

<213> Cyamopsis 

<400> 6 



tetragonoloba 



Met Ala 


Lys 


Phe 


Gly 


Ser 


Arg 


Asn 


Lys 


Ser 


1 






5 










10 


Gly Cys 


Cys 


Phe 
20 


Leu 


Leu 


Gly 


Ala 


Phe 
25 


Thr 


Gly Leu 


Cys 
35 


Ser 


Phe 


lie 


lie 


Pro 
40 


He 


Pro 


Asn Ser 


Val 


Ala 


Thr 


Ser 


Leu 


Arg 


Ser 


Leu 


50 










55 








Ala Ala 


Thr 


Leu 


Pro 


Pro 


Asn 


Leu 


Gin 


His 


65 








70 










Phe Tyr 


Asp 


Asp 


Pro 
85 


Glu 


Thr 


Ser 


Tyr 


Thr 
90 


Asn Trp 


Asp 


Glu 
100 


Lys 


Arg 


Lys 


Glu 


Trp 
105 


Leu 


Gly Ala 


Ala 
115 


Ala 


Arg 


Asp 


Lys 


He 
120 


Leu 


Leu 



Pro 


Lys 


Trp 


He 


Ala 


Leu 


Leu 


Leu 








30 


Asn 


Thr 


Asp 


Pro 






45 




Asn 


Phe 


Pro 


Lys 




60 






Asp 


Pro 


Pro 


Asp 


75 








Met 


Asp 


Lys 


Pro 


Leu 


His 


His 


Pro 








110 


Val 


Thr 


Gly 


Ser 






125 





Ser 

15 

Leu 

Lys 

Asn 

Thr 

Met 

95 

Ser 

Gin 



Asn 

Trp 

Leu 

Pro 

Thr 

80 

Lys 

Phe 

Pro 



Lys 


Arg 


Cys 


His 


Asn 


Pro 


He 


Gly 


Asp 


His 


Leu 


Leu 


Leu 


Arg 


Phe 


Phe 




130 










135 










140 










Lys 


Asn 


Lys 


Val 


Asp 


Tyr 


Cys 


Arg 


Leu 


His 


Asn 


Tyr 


Asp 


He 


He 


Tyr 


145 










150 










155 










160 


Asn 


Asn 


Ala 


Leu 


Leu 


His 


Pro 


Lys 


Met 


Asn 


Ser 


Tyr 


Trp 


Ala 


Lys 


Tyr 










165 










170 










175 




Pro 


Val 


He 


Arg 


Ala 


Ala 


Met 


Met 


Ala 


His 


Pro 


Glu 


Val 


Glu 


Trp 


Val 








180 










185 










190 






Trp 


Trp 


Val 


Asp 


Ser 


Asp 


Ala 


Val 


Phe 


Thr 


Asp 


Met 


Glu 


Phe 


Lys 


Leu 






195 










200 










205 








Pro 


Leu 


Lys 


Arg 


Tyr 


Lys 


Asn 


His 


Asn 


Leu 


Val 


Val 


His 


Gly 


Trp 


Glu 




210 










215 










220 










Gly Leu 


Val 


Arg 


Leu 


Asn 


His 


Ser 


Trp 


Thr 


Gly 


Leu 


Asn 


Ala 


Gly 


Val 


225 










230 










235 










240 


Phe 


Leu 


He 


Arg 


Asn 


Cys 


Gin 


Trp 


Ser 


Leu 


Glu 


Phe 


Met 


Asp 


Val 


Trp 










245 










250 










255 




Val 


Ser 


Met 


Gly 


Pro 


Gin 


Thr 


Pro 


Glu 


Tyr 


Glu 


Lys 


Trp 


Gly 


Glu 


Arg 








260 










265 










270 






Leu 


Arg 


Glu 


Thr 


Phe 


Lys 


Asp 


Lys 


Val 


Leu 


Pro 


Asp 


Ser 


Asp 


Asp 


Gin 






275 










280 










285 








Thr 


Ala 


Leu 


Ala 


Tyr 


Leu 


He 


Ala 


Thr 


Asp 


Asn 


Lys 


Asp 


Thr 


Trp 


Arg 




290 










295 










300 










Glu 


Lys 


He 


Phe 


Leu 


Glu 


Ser 


Glu 


Tyr 


Tyr 


Phe 


Glu 


Gly 


Tyr 


Trp 


Leu 


305 










310 










315 










320 


Glu 


He 


Val 


Lys 


Thr 


Tyr 


Glu 


Asn 


He 


Ser 


Glu 


Arg 


Tyr 


Asp 


Glu 


Val 










325 










330 










335 




Glu 


Arg 


Lys 


Val 


Glu 


Gly 


Leu 


Arg 


Arg 


Arg 


His 


Ala 


Glu 


Lys 


Val 


Ser 








340 










345 










350 






Glu 


Lys 


Tyr 


Gly 


Ala 


Met 


Arg 


Glu 


Glu 


Tyr 


Leu 


Lys 


Asp 


Asn 


Lys 


Arg 






355 










360 










365 








Arg 


Pro 


Phe 


He 


Thr 


His 


Phe 


Thr 


Gly 


Cys 


Gin 


Pro 


Cys 


Asn 


Gly 


His 




370 










375 










380 










His 


Asn 


Pro 


Ala 


Tyr 


Asn 


Ala 


Asn 


Asp 


Cys 


Trp 


Asn 


Gly 


Met 


Glu 


Arg 


385 










390 










395 










400 


Ala 


Leu 


Asn 


Phe 


Ala 


Asp 


Asn 


Gin 


He 


Leu 


Arg 


Thr 


Tyr 


Gly 


Tyr 


His 










405 










410 










415 




Arg 


Gin 


Asn 


Leu 


Leu 


Asp 


Lys 


Ser 


Val 


Ser 


Pro 


Leu 


Pro 


Phe 


Gly 


Tyr 








420 










425 










430 






Pro 


Ala 


Ala 
































435 




























<210> 7 






























<211> 269 




























<212> PRT 




























<213> Cyamopsis 


tetragonoloba 


















<400> 7 






























Met 


Val 


Leu 


He 


Gin 


He 


Pro 


Met 


Tyr 


Asn 


Glu 


Lys 


Glu 


Val 


Tyr 


Lys 


1 








5 










10 










15 




Leu 


Ser 


He 


Gly 


Ala 


Val 


Cys 


Gly 


Leu 


Ser 


Trp 


Pro 


Ala 


Asp 


Arg 


Phe 








20 










25 










30 






He 


Val 


Gin 


Val 


Leu 


Asp 


Asp 


Ser 


Thr 


Asn 


Pro 


Val 


Leu 


Arg 


Glu 


Leu 






35 










40 










45 








Val 


Glu 


Met 


Glu 


Cys 


Gin 


Lys 


Trp 


He 


Gin 


Lys 


Gly 


Val 


Asn 


Val 


Lys 




50 










55 










60 










Tyr 


Glu 


Asn 


Arg 


Arg 


Asn 


Arg 


Asn 


Gly 


Tyr 


Lys 


Ala 


Gly 


Ala 


Leu 


Lys 



65 

Glu Gly Leu Glu 

Phe Asp Ala Asp 
100 

Pro Tyr Leu Leu 
115 

Lys Phe Val Asn 
130 

Ser Leu Asp Tyr 
145 

Tyr Ser Phe Phe 

Ala lie Lys Asp 
180 

Met Asp Leu Ala 
195 

Val Gly Asp Val 
210 

Tyr Arg Phe Gin 
225 

Lys Lys Met Thr 

Lys Arg Leu His 
260 





70 






Lys 


Gin 


Tyr 


Val 


85 








Phe 


Gin 


Pro 


Asp 


Glu 


Asn 


Pro 


Lys 








120 


Ser 


Glu 


Glu 


Cys 






135 




His 


Phe 


Ser 


Val 




150 






Gly 


Phe 


Asn Gly 


165 








Ala 


Gly 


Gly Trp 


Val 


Arg 


Ala 


Ser 








200 


Lys 


Val 


Lys 


Asn 






215 




Gin 


His 


Arg 


Trp 




230 






Lys 


Glu 


He 


He 


245 








Leu 


He 


Tyr Ala 





75 


Glu 


Asp Cys Glu 




90 


Ala 


Asp Phe Leu 


105 




Leu 


Gly Leu Val 


Met 


Met Thr Arg 




140 


Glu 


Gin Glu Val 




155 


Thr 


Ala Gly Val 




170 


Lys 


Asp Arg Thr 


185 




Leu 


His Gly Trp 


Glu 


Leu Pro Ser 



220 

Ser Cys Gly Pro 
235 

Cys Cys Lys Arg 
250 

Phe Phe Phe Val 
265 



80 

Phe Val Ala He 
95 

Trp Asn Thr He 
110 

Gin Ala Arg Trp 
125 

Leu Gin Glu Met 

Gly Ser Ser Thr 
160 

Trp Arg He Gin 
175 

Thr Val Glu Asp 
190 

Glu Phe Val Phe 
205 

Thr Phe Lys Ala 

Ala Asn Leu Phe 
240 

Val Pro Leu Leu 
255 

Arg 



<210> 8 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

ttgtctcgag ttatctcaca aagaagaaag cat 33 

<210> 9 
<211> 1349 
<212> DNA 

<213> Cyamopsis tetragonoloba 
<400> 9 

ggtgatgcaa atcgcatgag aggggaagaa gaggtgtctc acttactctt caatcttcat 60 

tcacccttac gagtgccacc tctcttctct ccttctcttc acagctcaaa caatttgctg 120 

ttaaactttg atcggttcat ccatggaaga aaccttcgtt ttccagtgga gcgttatcag 180 

atctctcttg tccatccttc agtggtgggc tttcaatgtc accgttatca tcgttaacaa 240 

gtggatcttc cagaaattgg atttcaagtt tcccctttca gtatcctgtg tacactttat 300 

ctgctcagca attggagcat atatcgtgat taaggtgctg aagcttaaac cactgataac 360 

tgttgaccct gatgatcgct ggagaagaat atttcctatg tcatttgtat tctgtattaa 420 

catagtgctg gggaatgtga gcctacggta tattccagtt tcttttatgc agacgataaa 480 

gtcattcacg cctgcaacta cagttgttct gcaatggctt gtatggagaa agtattttga 540 

ctggcgtatt tgggcttctc ttattcccat tgttggaggg attcttctta catctgtaac 600 

agagcttagt tttaatatgt ttggattttg tgctgcctta tttggttgtt tggccacatc 660 

tacgaagact atccttgcag aatctctttt gcatggatac aaatttgata gcataaacac 720 

agtttactac atggcaccct ttgcaaccat gatcttggcg cttcctgcca tgttactcga 780 



aggaaatgga 
tattttcagc 
ctccaccact 
ggtttcatgg 
gacacttgtg 
agttccagga 
tgtaaatgat 
tcatttctaa 
ttattccgtt 
aaaaaaaaaa 



attcttgact 
tctggggttt 
gctgtaacct 
ctgatattta 
ggatgtacat 
actcctcgaa 
aaattagaag 
ggcagtagta 
agattatccc 
aaaaaaaaaa 



ggctaaacac 
tggctttctg 
ttaacgttgc 
ggaacccaat 
tctatggtta 
ctccaaggac 
ataaggtcta 
acagcaatat 
aaaattttca 
aaaaaaaaa 



tcatccatat 
tctcaacttc 
cggaaacctt 
atcatactta 
tgtaaggcac 
ccctcgcagt 
attgttttag 
aggtacaaaa 
atacaagttc 



ccttggtcag 
tccatttttt 
aaggttgcag 
aatgcagttg 
atgctctccc 
aagatggagt 
ctatgtacac 
ggattacagt 
ttttacattc 



ccctcatcat 
acgtgattca 
ttgctgttct 
gatgtgccgt 
aacagccacc 
tactccctct 
gaggtttatg 
gactggttat 
cctttttaaa 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1349 



<210> 10 
<211> 342 
<212> PRT 
<213> Cyamopsis 



tetragonoloba 



<400> 10 



Met 


Glu 


Glu 


Thr 


Phe 


Val 


Phe 


Gin 


Trp 


Ser 


Val 


He 


Arg 


Ser 


Leu 


Leu 


1 








5 










10 










15 




Ser 


He 


Leu 


Gin 


Trp 


Trp 


Ala 


Phe 


Asn 


Val 


Thr 


Val 


He 


He 


Val 


Asn 








20 










25 










30 






Lys 


Trp 


He 


Phe 


Gin 


Lys 


Leu 


Asp 


Phe 


Lys 


Phe 


Pro 


Leu 


Ser 


Val 


Ser 






35 










40 










45 








Cys 


Val 


His 


Phe 


He 


Cys 


Ser 


Ala 


He 


Gly 


Ala 


Tyr 


He 


Val 


He 


Lys 




50 










55 










60 










Val 


Leu 


Lys 


Leu 


Lys 


Pro 


Leu 


He 


Thr 


Val 


Asp 


Pro 


Asp 


Asp 


Arg 


Trp 


65 










70 










75 










80 


Arg 


Arg 


He 


Phe 


Pro 


Met 


Ser 


Phe 


Val 


Phe 


Cys 


He 


Asn 


He 


Val 


Leu 










85 










90 










95 




Gly Asn 


Val 


Ser 


Leu 


Arg 


Tyr 


He 


Pro 


Val 


Ser 


Phe 


Met 


Gin 


Thr 


He 








100 










105 










110 






Lys 


Ser 


Phe 


Thr 


Pro 


Ala 


Thr 


Thr 


Val 


Val 


Leu 


Gin 


Trp 


Leu 


Val 


Trp 






115 










120 










125 








Arg 


Lys 


Tyr 


Phe 


Asp 


Trp 


Arg 


He 


Trp 


Ala 


Ser 


Leu 


He 


Pro 


He 


Val 




130 










135 










140 










Gly Gly 


He 


Leu 


Leu 


Thr 


Ser 


Val 


Thr 


Glu 


Leu 


Ser 


Phe 


Asn 


Met 


Phe 


145 










150 










155 










160 


Gly Phe 


Cys 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Leu 


Ala 


Thr 


Ser 


Thr 


Lys 


Thr 










165 










170 










175 




He 


Leu 


Ala 


Glu 


Ser 


Leu 


Leu 


His 


Gly 


Tyr 


Lys 


Phe 


Asp 


Ser 


He 


Asn 








180 










185 










190 






Thr 


Val 


Tyr 


Tyr 


Met 


Ala 


Pro 


Phe 


Ala 


Thr 


Met 


He 


Leu 


Ala 


Leu 


Pro 






195 










200 










205 








Ala 


Met 


Leu 


Leu 


Glu 


Gly 


Asn 


Gly 


He 


Leu 


Asp 


Trp 


Leu 


Asn 


Thr 


His 




210 










215 










220 










Pro 


Tyr 


Pro 


Trp 


Ser 


Ala 


Leu 


He 


He 


He 


Phe 


Ser 


Ser 


Gly 


Val 


Leu 


225 










230 










235 










240 


Ala 


Phe 


Cys 


Leu 


Asn 


Phe 


Ser 


He 


Phe 


Tyr 


Val 


He 


His 


Ser 


Thr 


Thr 










245 










250 










255 




Ala 


Val 


Thr 


Phe 


Asn 


Val 


Ala 


Gly 


Asn 


Leu 


Lys 


Val 


Ala 


Val 


Ala 


Val 








260 










265 










270 






Leu 


Val 


Ser 


Trp 


Leu 


He 


Phe 


Arg 


Asn 


Pro 


He 


Ser 


Tyr 


Leu 


Asn 


Ala 






275 










280 










285 








Val 


Gly 


Cys 


Ala 


Val 


Thr 


Leu 


Val 


Gly 


Cys 


Thr 


Phe 


Tyr 


Gly 


Tyr 


Val 




290 










295 










300 










Arg 


His 


Met 


Leu 


Ser 


Gin 


Gin 


Pro 


Pro 


Val 


Pro 


Gly 


Thr 


Pro 


Arg 


Thr 


305 










310 










315 










320 



Pro Arg Thr Pro Arg Ser Lys Met Glu Leu Leu Pro Leu Val Asn Asp 

325 330 335 

Lys Leu Glu Asp Lys Val 
340 



